Investigating the morphology, function and genetics of cytotoxic cells in bony fish.
Bony fish (teleosts) possess multiple cytotoxic cell lineages that recognize and destroy virally infected and transformed cells. In general, these lineages parallel their functional equivalents in mammals and include neutrophilic granulocytes, macrophages, cytotoxic T lymphocytes (CTL) and natural killer (NK) cells. These four cell types have been morphologically identified in multiple fish species but only limited information is available about their function. In contrast, much work has gone into examining the function of a fifth cytotoxic cell lineage, termed nonspecific cytotoxic cells (NCC), that has been referred to as the bony fish equivalent of NK cells. However, evidence suggesting that NCC do not represent the NK lineage has come through the development of multiple cytotoxic catfish cell lines that are morphologically and functionally similar to human NK cells and are distinct from NCC. In addition to characterizing cytotoxic cells from fish, recent work has identified the novel immune-type receptors (NITR) and cichlid killer leukocyte receptors (cKLR) that are structurally related to mammalian NK receptors and likely play a role in cytotoxic function in fish. This review summarizes the morphological and functional evidence for cytotoxic cells within bony fish and discusses future directions for examining cytotoxicity through genomics and transgenics.